Chronic administration of N-acetyl-D-mannosamine improves age-associated impairment of long-term potentiation in the senescence-accelerated mouse.
N-Acetyl-D-mannosamine (ManNAc), a precursor of a sialic acid, is recently reported to improve the cognitive function in aged animals. However, the effect of chronic administration of ManNAc on impaired synaptic transmission and plasticity with age still remain unknown. In this study, we electrophysiologically determined the effect of chronic administration of ManNAc on deteriorated synaptic transmission and plasticity using hippocampal slices from senescence-accelerated mouse prone 8 (SAMP8) which shows age-related impairment of learning and memory. Oral administration of ManNAc for 8 weeks improved the field excitatory postsynaptic potentials (fEPSPs) in both SAMP8 and SAM resistant 1 (SAMR1), the control strain of SAMP8, at 14 months of age, but not at 6 months of age. On the other hand, ManNAc administration improved long-term potentiation (LTP), representative of long-term synaptic plasticity, of 6 month-old SAMP8 but not of age-matched SAMR1. In addition, ManNAc improved LTP of 14 month-old SAMR1 but not of age-matched SAMP8. At the same time, we checked the PPR but ManNAc did not affect the PPRs at either before or after high-frequency stimulation for LTP induction. These results indicate that chronic administration of ManNAc improves the age-dependent attenuation of synaptic transmission and LTP, and shows the availability of ManNAc treatment as potential therapeutic application for cognitive dysfunction.